This article studies uniqueness, in the class of distributions, of solutions of the Cauchy problem for a class of degenerate hyperbolic second order equations, when the initial curve contains a doubly characteristic point. The techniques employed are Carleman estimates and the concatenation method.
Introduction.
This work is concerned with the uniqueness in the characteristic Cauchy problem for operators with double characteristics at a point of the initial curve.
We obtain an extension of results in Our work has an overlapping with [N] and [K] . In [N] , the study is made in the context of hyperfunction theory and results are proven for operators, e. where a has a zero of order one at zero, are dealt with; in our work, if, say, b is non-negative then a is allowed to vanish to an arbitrary odd order k at zero.
Section 2 contains the proof of the Carleman estimates which yield the uniqueness across y = 0, in the class C 2 , for the operator P (a,b) , under suitable assumptions. The results of this section are more general than what we needed in our applications. In the beginning of §3, we specialize our operator P (a, b) to the case a(x) = -ax k , b(x) = -cx k~ι , k odd, and, by using the concatenations in [GT], we prove uniqueness, in the class C m , where m depends on c and c avoids a certain sequence of real numbers. When c takes on such values, it is possible to prove that there is non-uniqueness, even in the class C°°2
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(see [N] for some ra, in the case of a certain type of operators among which are all the above mentioned operators. It is interesting to compare Theorem 4.1 with Theorem 4.4.8 in [H] ,
The authors hope to prove, in a forthcoming publication, the uniqueness in the Cauchy problem for operators such as
where both a(x, 0) and b(x, 0) have zeros of orders greater than one at x = 0. This will be accomplished by means of certain approximate concatenations since we haven't been able to find exact ones in this more general set up. (R,R) ,b e C°(R,R). PROPOSITION 2.1. Assume that the following condition is satisfied: (H) There exist M>0 and r > 0 such that [\P(a, b) 
Carleman estimates and uniqueness in the class
Proof. First we use (Tl) to prove (T2) . We have 
and g is not identically zero on any subinterval of [-r, r] . ( 
Concatenations and uniqueness in the class
We are going to use LEMMA 3.1. Assume that (HI) For a,μeC and keN, let
Then the following holds for a, b, c e C and (a
Proof. For (Tl) see [GT] . A simple computation shows that (T2) also holds. 
Ifc' = c + (k+ \){a -b)φθandμ-
Proof. Let u e C m +\X, C) be such that (1) P (a,b,c,k) 
and therefore by hypothesis 
Uniqueness in the class of distributions for the operator P = D

Then the following holds (T) There exists an open neighborhood UofK such that every distribution ueD'(U) satisfying:
( 
7=1
By Epilogue. The analysis above furnishes the inductive step in proving that for each integer n there exists g n , continuous, with supp^ c Q and
g being smooth in y.
We reach the conclusion that v ε restricted to X is in C°°(X p + ε /2, C). Now assumption (H2) implies that v ε = 0 in X p + ε /2 Therefore U\ = 0 in X p since v ε converges to U\ in X p when ε decreases to zero. Now (iii) implies that U\ = u in AΓ 3r Γ\X P . We may take U = K2 r C\X p . The proof is complete. 
